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Kee B. Park9, Marike L.D. Broekman10,11, Global Neurosurgery Survey Collaborators-BACKGROUND: Neurosurgical task shifting and task
sharing (TS/S), delegating clinical care to non-neurosur-
geons, is ongoing in many hospital systems in which
neurosurgeons are scarce. Although TS/S can increase
access to treatment, it remains highly controversial. This
survey investigated perceptions of neurosurgical TS/S to
elucidate whether it is a permissible temporary solution to
the global workforce deficit.
-METHODS: The survey was distributed to a convenience
sample of individuals providing neurosurgical care. A
digital survey link was distributed through electronic
mailing lists of continental neurosurgical societies and
various collectives, conference announcements, and social
media platforms (July 2018eJanuary 2019). Data were
analyzed by descriptive statistics and univariate regression
of Likert Scale scores.
-RESULTS: Survey respondents represented 105 of 194
World Health Organization member countries (54.1%; 391
respondents, 162 from high-income countries and 229 from
low- and middle-income countries [LMICs]). The most
agreed on statement was that task sharing is preferred to
task shifting. There was broad consensus that both task
shifting and task sharing should require competency-based
evaluation, standardized training endorsed by governingKey words
- Global health
- Global neurosurgery
- LMIC
- Neurotrauma
- Task sharing
- Task shifting
- Workforce
Abbreviations and Acronyms
HIC: High-income country
LMIC: Low- and middle-income country
NSOAP: National Surgical Anesthesia and Obstetric Plan
TS/S: Task shifting and task sharing
WHO: World Health Organization
From the 1Harvard Medical School, Boston, Massachusetts, USA; 2Computational
Neuroscience Outcomes Center, Brigham and Women’s Hospital, Boston, Massachusetts,
USA; 3Neurosurgery Division, Department of Surgery, University of Bamenda, Bamenda,
Cameroon; 4Division of Neurosurgery, Department of Clinical Neurosciences, University of
WORLD NEUROSURGERY: X 6: 100060, APRIL 2020organizations, and maintenance of certification. When
perspectives were stratified by income class, LMICs were
significantly more likely to agree that task shifting is
professionally disruptive to traditional training, task
sharing should be a priority where human resources are
scarce, and to call for additional TS/S regulation, such as
certification and formal consultation with a neurosurgeon
(in person or electronic/telemedicine).
-CONCLUSIONS: Both LMIC and high-income countries
agreed that task sharing should be prioritized over task
shifting and that additional recommendations and regula-
tions could enhance care. These data invite future dis-
cussions on policy and training programs.INTRODUCTIONhe United Nations Sustainable Development Goals for
2030 require concerted efforts for building surgicalTcapacity to increase timely access to safe and affordable
care.1-4 A major focus in low- and middle-income countries
(LMICs) is the ability to deliver trauma care, and because 69
million individuals have all-cause traumatic brain injury annually,
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is only 1%e10% of the minimum expected neurosurgeon ratio per
population, which is 0.01e0.1 neurosurgeons per 100,000 popu-
lation; the expected ratio is at least 1/100,000 to address the
complete range of neurosurgical conditions8,9 and 0.5/100,000
people if addressing only neurotrauma.10
Despite multifaceted approaches to increase neurosurgical ca-
pacity (e.g., increasing the number of residency training programs,
short-termmissions, training camps, twinning, and encore careers)
the workforce deficit remains substantial.11-14 Consequently, there
is an increasing interest in the use of neurosurgical task shifting and
task sharing (TS/S): delegating certain neurosurgical tasks to non-
neurosurgeon specialists, such as general surgeons, general prac-
titioners, or nonphysician clinicians.14,15 Although task shifting is
redistribution of both duties and clinical autonomy from neuro-
surgeons to those with shorter training and fewer qualifications,
task sharing involves a team-based approach with collective input
and shared responsibility for patient care.16 TS/S is a workforce
strategy that is more rapid and economical than traditional
training; however, it is highly controversial because of safety,
ethical, financial, legal, and professional implications.14 On one
hand, having a necessary operation via TS/S may be superior to
no care, and TS/S may offer acute stabilization of emergency
patients to enable safer transfer to tertiary-care facilities.12,13,17-19
Conversely, TS/S theoretically raises concerns for lower-quality
care and disrupting professional roles if less-skilled workers sub-
stitute for higher-skilled staff. As we come together as a global
neurosurgical community to strategize for meeting the Sustainable
Development Goals of 2030, it is vital to understand the current
perspectives within the field before we decide how TS/S will play a
role in workforce expansion.
The objectives of this survey were to gain a thorough under-
standing of practices and perceptions of TS/S. The results are
intended to inform future discussions on policy and training
programs and elucidate whether TS/S is a permissible temporary
solution to the workforce deficit or if efforts should focus only on
full training programs.
METHODS
Survey Design
A modified Delphi method was used to construct, pilot, and refine
the questionnaire.20 The consulting panel of experts involved
neurosurgeons from 20 countries, most with experience of living
or working in a country striving to expand the neurosurgical
workforce. Questions were framed to elucidate perspectives on
various components of TS/S, particularly as they related to a
theoretic task-sharing model outlined by the Lancet Commission
on Global Surgery.21 The surveys were available in English, French,
and Spanish (Appendix 1) and were approved by the institutional
review board at Harvard University (IRB18-0158). The target
audience included neurosurgery providers, defined as any health
worker providing operative neurosurgical care. Neurosurgery
providers were characterized into 4 groups: specialist
neurosurgeons (dedicated neurosurgery consultants/attendings);
general surgeons (general surgery consultants/attendings who
have not completed a formal residency/registrar/fellowship
training in neurosurgery); general practitioners (those with a2 www.SCIENCEDIRECT.com WORLD NEURmedical license but without dedicated surgical training); and
nonphysician providers (those who are from a nursing
background or from some other nonphysician background).
Survey Dispersal
The surveys were available through an anonymous online link to the
Qualtrics platform (Provo, Utah, USA). Our methods strived to
achieve representation from the maximum number of countries (at
the expense of calculating individual response rates), whichmirrors
the methods of the WFSA Global Anesthesia Workforce Survey.22
The surveys were distributed via electronic mailing lists of
continental societies and various other neurosurgical groups,
e-mail to personal contacts, QR codes, and social media
platforms through various methods: the Congress of Continental
Association of African Neurosurgical Societies distributed
through e-mail lists and advertised at Annual Meeting in Abuja,
Nigeria (global neurosurgery session, 80e100 attendees)23; the
European Association of Neurosurgical Societies distributed
through e-mail lists and advertised at the Annual Conference in
Belgium (approximately 1600 attendees annually)24; the Asian
Australasian Society of Neurological Surgeons through their
e-mail list; the Chair of the World Federation of Neurosurgical
Societies sent to all subcommittees; and the National Institute for
Health Research Global Health Research Group on Neurotrauma
distributed through e-mail and social media. All 28
neurosurgeons who took part in survey creation assisted in
additional dispersal, and the coauthors broadcasted on multiple
social media outlets (e.g., Facebook groups, Twitter, and
neurosurgical WhatsApp collectives). Participation in the survey
was voluntary and without remuneration. Given the method of
dissemination, a response rate calculation could not be obtained.
The survey remained open from July 2018 to January 2019. At the
end of the survey, individuals were invited to list their name in a
separate form to receive collaborator status.
Data Analysis
All survey data were exported for analysis on January 18, 2019 from
Qualtrics into an Excel file and analyzed using Stata 14.0 (StataCorp
LLC, College Station, Texas, USA). Data were grouped according to
World Health Organization (WHO) regions (African Region, Re-
gion of the AmericaseUS and Canada, Region of the Americase
Latin America, South-East Asia Region, European Region,
Eastern Mediterranean Region, and Western Pacific Region) and
then reported at the level of individual countries. Data were grouped
and analyzed according to 2018 World Bank Income Data: high-
income countries (HICs), versus LMICs.25 Perspectives on TS/S
were elicited using Likert Scale scores: a score of 1 represents
“strongly agree”; 2, “agree”; 3, “neutral”; 4, “disagree”; and 5,
“strongly disagree.” Data were analyzed by descriptive statistics
and univariate regression of Likert Scale scores and arranged from
the most agreeable statements to least agreeable statements.
Probability values <0.05 were considered significant. Respondent
free text comments were used to represent general themes.
RESULTS
We obtained returns from 105 of 194 WHO member countries
(54.1%). In addition, we obtained information for 1 nonmemberOSURGERY: X, https://doi.org/10.1016/j.wnsx.2019.100060
Figure 1. An ideal task-sharing model divided into 3 phases of training, practice, and maintenance of providers.
(Figure from Robertson et al.18).
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from HICs and 229 from LMICs; Figure 1, Table 1). The African
WHO Region had 70 respondents (17.9%), 5.9% of replies were
from the AmericaeUS/Canada Region, 39.4% were from the
European Region, 9.0% from the Eastern Mediterranean Region,
8.7% from the Latin American Region, and 0.8% from the
Western Pacific Region (Figure 2). These countries included
(participant count in parentheses): Afghanistan (1), Albania (1),
Algeria (8), Argentina (7), Armenia (1), Australia (2), Austria (3),
Bangladesh (4), Belgium (3), Benin (1), Bolivia (1), Bosnia and
Herzegovina (1), Brazil (6), Bulgaria (2), Burkina Faso (1),
Burundi (1), Cameroon (2), Canada (2), Chad (1), Chile (1),
China (2), Colombia (6), Democratic Republic of the Congo (4),
Cyprus (1), Czech Republic (3), Egypt (17), Ethiopia (7), Finland
(5), France (3), Georgia (1), Germany (10), Greece (9),
Guatemala (1), Guinea (1), Honduras (2), India (28), Indonesia
(5), Iran (1), Iraq (4), Israel and the Occupied Territories (5),
Italy (28), Jordan (3), Kazakhstan (1), Kenya (2), Libya (4),
Northern Macedonia (1), Malawi (2), Malaysia (10), Maldives (1),
Mali (1), Mexico (5), Moldova (1), Morocco (5), Myanmar (1),
Namibia (1), Nepal (3), Netherlands (3), Nicaragua (2), Nigeria
(14), Norway (1), Pakistan (11), Peru (4), Philippines (7), Poland
(1), Portugal (8), Puerto Rico (1), Romania (5), Rwanda (2),
Saudi Arabia (3), Serbia (5), Singapore (2), Somalia (1), South
Africa (1), Spain (10), Sri Lanka (1), St. Vincent and the
Grenadines (1), Sudan (2), Swaziland (2), Sweden (1),
Switzerland (1), Syrian Arab Republic (3), Taiwan (1), Tanzania
(1), Thailand (1), Tunisia (1), Turkey (16), Ukraine (2), United
Kingdom (22), United States (14), Venezuela, RB (1), Vietnam
(2), West Bank and Gaza (3), Republic of Yemen (1), and
Zambia (1).
Most respondents were fully trained neurosurgery consultants/
attendings (60.1%), followed by neurosurgery trainees (30.7%);
other providers of neurosurgical care also completed the survey.
Regarding years of clinical experience, survey participants were
equally distributed between having 10 years of consultant-levelWORLD NEUROSURGERY: X 6: 100060, APRIL 2020experience, 5e10 years of experience, 0e5 years of experience,
and currently being in a training program. Most (94.9%) were
working in an urban setting, and >80% were working in a level 3
referral hospital (300e1000 beds with basic intensive care
facilities). Hospital type was chiefly university teaching hospitals
(45.4%), followed by public/governmental sector hospitals (32.1%)
and private practice (18.0%). There was a broad distribution of
neurosurgical subspecialties and membership of international
neurosurgical societies, particularly the European Association of
Neurosurgical Societies.
Overall Perspectives
The most agreed on statement was that task sharing is preferred to
task shifting (Figure 3). Respondents also reported that task
sharing would result in similar patient outcomes (compared
with care delivered by a neurosurgeon), whereas task shifting
would not result in comparable care. There was broad
consensus that both task shifting and task sharing should
require competency-based evaluation, standardized training
endorsed by governing organizations, and maintenance of certi-
fication. The largest differences between perspectives on task
shifting versus task sharing were that it results in similar patient
outcomes; it can improve health care coverage by making more
efficient use of the human resources already available; it has major
safety concerns; and it is necessary in my country.
Perspectives by Country Income Status
Because TS/S is more often practiced in LMICs than in HICs, and
subjective opinions may vary accordingly, the perspectives of these
respective practices were analyzed by World Bank country income
status. Univariate regression of Likert Scale scores comparing
LMICs and HICs are shown for task shifting in Table 2 and task
sharing in Table 3. Results are arranged from the most
agreeable statements to least agreeable.
On task shifting, there were statistically significant differences
between LMICs and HICs on 10 of 22 statements. Respondents fromwww.journals.elsevier.com/world-neurosurgery-x 3
Table 1. Demographics of Respondents
Variable
Number of
Responses (%)
(N [ 391)
Age (years)
<29 66 (16.9)
30e39 181(46.3)
40e49 81 (20.7)
50e59 38 (9.7)
60e69 23 (5.9)
70 2 (0.5)
Gender
Male 321 (82.1)
Female 69 (17.7)
Other 1 (0.3)
Region
African Region 70 (17.9)
American RegioneUS/Canada 23 (5.9)
American RegioneLatin America 34 (8.7)
Eastern Mediterranean Region 35 (9.0)
European Region 154 (39.4)
South-East Asia Region 72 (18.4)
Western Pacific Region 3 (0.77)
Training level
Consultant neurosurgeon 235 (60.1)
Neurosurgery trainee 120 (30.7)
Consultant general surgeon 2 (0.5)
General surgery trainee 4 (1.0)
General practitioner 9 (2.3)
Other (clinical officer, nonphysician provider) 21 (5.4)
Years of practice
Still in training 94 (24.0)
0e5 107 (27.4)
6e10 90 (23.2)
11e20 52 (13.3)
21e30 29 (7.4)
>30 19 (4.9)
Neurosurgical society member
American Association of Neurological Surgeons 99 (30.2)
Asian Australasian Society of Neurological Surgeons 13 (4.0)
Continental Association of African Neurosurgical
Societies
31 (9.5)
European Association of Neurosurgical Societies 170 (51.8)
Continues
Table 1. Continued
Variable
Number of
Responses (%)
(N [ 391)
Latin American Federation of Neurosurgical Societies 15 (4.6)
Neurosurgical subspecialty (multiple selection)
General 285 (21.6)
Pediatric 109 (8.3)
Tumor 244 (18.5)
Vascular 140 (10.6)
Functional 70 (5.3)
Spine 190 (14.4)
Trauma 204 (15.5)
Intensive/neurocritical care 75 (5.7)
Place of practice (multiple selection)
Public/governmental sector 218 (32.1)
Private 122 (18.0)
University teaching hospital 308 (45.4)
Charitable/not-for-profit 18 (2.7)
Religious hospital 13 (1.9)
Setting
Urban 370 (94.9)
Rural 20 (5.1)
Hospital level
1: Small hospital or health center, a small number of
beds and a sparsely equipped operating room for minor
procedures
17 (4.4)
2: District or provincial hospital, 100e300 beds, and
adequately equipped major and minor operating rooms
58 (15.0)
3: Referral hospital, 300e1000 beds with basic
intensive care facilities
311 (80.6)
4 www.SCIENCEDIRECT.com WORLD NEUR
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endorsed by a governing organization, requiring maintenance of
certification, and allowing task shifting only after the provider con-
sults a formally trained neurosurgeon (in person or via electronic/
telemedicine consultation) and limiting task shifting to emergency
surgical procedures. Respondents from LMICs were also more in
agreement that task shifting can quickly increase capacity while
training and retention programs are expanded and were more likely
to acknowledge that task shifting is professionally disruptive, because
these new roles encroach on specialties in which professionals invest
great time and resources into their training. In statements that
bordered agreeable/neutral stances, more respondents from LMICs
noted that task shifting should not be allowed, because resources
should focus only on expanding the training programs for formal
certifiedneurosurgical positions. Therewere 3 statementswithwhich
LMICs agreed whereas HICs disagreed: 1) task shifting should be
limited to general surgeons; 2) task shifting is necessary in theirOSURGERY: X, https://doi.org/10.1016/j.wnsx.2019.100060
Figure 2. Survey respondents’ country of reporting. A total of 391 individuals from 106 countries completed the survey. (Created with mapchart.net.).
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district hospitals in their country.
On task sharing, there were statistically significant differences
between LMICs and HICs on 12 of 23 statements. Respondents
from LMICs were more in agreement with requiring maintenance
of certification and allowing task sharing only after the provider
consults a formally trained neurosurgeon (in person or via elec-
tronic/telemedicine consultation) and that task sharing can
address the global shortage of neurosurgery providers. Re-
spondents from LMICs were also more in agreement that task
sharing should be a priority where human resources are scarce and
can quickly increase capacity while training and retention pro-
grams are expanded. In statements that bordered agreeable/
neutral stances, more individuals from LMICs expressed that task
sharing has major safety concerns, reduces the cost of care for
patients, and should be limited to emergency surgical procedures.
There were 4 statements with which LMICs agreed whereas HICs
disagreed: 1) task sharing should be limited to general practitioner
and general surgeons (nonphysician providers should not be
allowed), 2) task sharing should be limited to general surgeons; 3)
task sharing is necessary only in more rural and/or district hos-
pitals in their country; and 4) task sharing should not be allowed,
because resources should focus only on expanding the training
programs for formal certified neurosurgical positions.DISCUSSION
This survey is the first study to investigate the global perspectives on
TS/S care provision in neurosurgery. As the recent survey on TS/SWORLD NEUROSURGERY: X 6: 100060, APRIL 2020prevalence showed that TS/S is ongoing in many LMICs (Robertson
et al.accepted to World Neurosurgery),26 a clear understanding of how
HICs and LMICs view TS/S will facilitate consensus-based ap-
proaches for health system strengthening and enhance buy-in for
policy adoption. As shown in previous global health initiatives,
generation of political priority and success of an intervention is
highly contingent on cohesion between the actors involved and
consensus surrounding the definition of, cause of, and solutions to
the problem.2,27
Overall, the most agreed on statement was that task sharing is
preferred to task shifting. Respondents also believed that task
sharing could result in similar patient outcomes (compared with
care delivered by a neurosurgeon), whereas task shifting would not
result in comparable care and was believed to have major safety
concerns. The premise behind this result is that a more extensively
trained neurosurgeon would be regularly involved in overseeing or
having iterative input on care delivery, echoing opinions held in
the general surgery realm.28 The broad consensus that both task
shifting and task sharing should require competency-based eval-
uation, standardized training endorsed by governing organiza-
tions, and maintenance of certification is encouraging because it
affirms consensus regarding the severity of the problem and
potential effective solutions.
When perspectives were stratified by income class, LMICs were
more agreeable than HICs to additional TS/S regulation. For both
task shifting and task sharing, LMICs were significantly more in
favor of standardized training endorsed by a governing organiza-
tion, requiring maintenance of certification, and allowing task
shifting only after the provider consults a formally trainedwww.journals.elsevier.com/world-neurosurgery-x 5
Figure 3. World Health Organization Regions of survey respondents.
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tion). LMICs were also more likely to acknowledge that task
shifting is professionally disruptive and were more optimistic that
task sharing can address the global shortage of neurosurgery
providers, agreeing that task sharing should be a priority where
human resources are scarce and that it can quickly increase ca-
pacity while training and retention programs are expanded.
Seeing the LMIC countries that expressed that TS/S is needed in
their country simultaneously call for additional regulation is a
powerful finding that supports why the time is ripe for the gen-
eration of political priority for initiatives to address TS/S in
neurosurgery. Since the report of the Lancet Commission on
Global Surgery in 2015, there has been a campaign for developing
National Surgical Anesthesia and Obstetric Plans (NSOAPs) in
LMICs. In NSOAP, the LMICs’ Ministries of Health work with
global consultants, such as the Program of Global Surgery and
Social Change at Harvard Medical School, to strategize and create
action steps to meet the Sustainable Development Goals of 2030.29
The first country to create a National Surgical Plan was Ethiopia in
2016 (entitled Saving Lives Through Safe Surgery [SaLTS]), and many
other countries have initiated their own NSOAP since.30 The
process of forming an NSOAP is a shared decision-making
approach that emphasizes the needs and desires of the LMIC
within the recommendations put forth by consultants based on
available data and previous experience. In this process, it is key
that policy makers from HICs (given that more HIC members have6 www.SCIENCEDIRECT.com WORLD NEURseats at the table of global policy-making organizations and
meetings) do not impose unfounded ideas on the LMIC. However,
when the group planning a health systemestrengthening agenda
has ownership over ideas and visions for change, then, policies,
local advances, and implementation systems are more effective.2,27
Thus, having LMICs (where TS/S is most relevant) be the nations
most keen to implement structure in TS/S practice suggests that
there is a greater likelihood that TS/S-associated policies will be
accepted and put into practice. Because countries write their
respective NSOAPs, information on TS/S should be included.
Recommendations on how TS/S programs could be structured
within an NSOAP are now accessible in the Comprehensive Policy
Recommendations for Head and Spine Injury Care in LMICs,31 which
emphasizes task sharing over task shifting. Nonetheless, the
ethics, health system regulation details, and precautions of TS/S
in neurosurgery warrant further discussion.
This perspectives survey allows us to gauge the opinions of the
actors, the consensus regarding the ideas (potential solutions),
and issue characteristics (severity of the problem and effective
solutions). By comparing the HIC perspectives with those from
LMICs, we can understand where differing opinions may lie and
avoid miscommunication and the Global North telling the Global
South what should and should not be done, in a pseudocolonialist
fashion. For instance, given that some HICs have an over-
abundance of neurosurgical providers, a lesser burden of neuro-
surgical disease that requires emergent intervention, moreOSURGERY: X, https://doi.org/10.1016/j.wnsx.2019.100060
Table 2. Perspectives on Task Shifting by World Bank Income Classification
Task Shifting Total
Low- and Middle-Income
Country, Mean (SD)
High-Income
Country, Mean (SD) B-Coefficient Standard Error
95%
Confidence
Interval P Value
Should require
competency-
based
certification
1.85 (0.76) 1.79 (0.70) 1.93 (0.83) e0.06 0.04 e0.14 0.02 0.15
Should require
standardized
training endorsed
by a governing
organization
1.95 (0.81) 1.86 (0.75) 2.06 (0.87) e0.08 0.04 e0.15 0.00 0.04
Should require
maintenance of
certification
1.97 (082) 1.87 (0.76) 2.10 (0.87) e0.08 0.04 e0.16 e0.01 0.03
Is significantly
better than the
option of no
neurosurgical care
2.17 (0.97) 2.13 (0.93) 2.23 (1.04) e0.03 0.03 e0.09 0.04 0.40
Should be
allowed only after
the provider
consults a
formally trained
neurosurgeon (in
person or via
electronic/
telemedicine
consultation)
2.22 (0.93) 2.07 (0.88) 2.43 (0.96) e0.10 0.03 e0.17 e0.04 0.001
Can improve
health care
coverage by
making more
efficient use of
the human
resources already
available
2.30 (0.93) 2.29 (0.89) 2.31 (0.95) 0.01 0.03 e0.06 0.73 0.86
Should be a
priority where
human resources
are scarce
2.31 (0.96) 2.30 (0.95) 2.32 (0.97) e0.01 0.03 e0.07 0.06 0.86
Has major safety
concerns
2.31 (0.99) 2.27 (1.01) 2.37 (0.95) e0.02 0.03 e0.09 0.04 0.43
Can quickly
increase capacity
while training and
retention
programs are
expanded
2.41 (1.01) 2.28 (1.00) 2.58 (1.02) e0.07 0.03 e0.13 e0.01 0.02
Should be limited
to emergency
surgical
procedures
2.42 (1.10) 2.22 (1.11) 2.69 (1.03) e0.10 0.03 e0.15 e0.04 <0.001
SD, standard deviation.
Continues
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Table 2. Continued
Task Shifting Total
Low- and Middle-Income
Country, Mean (SD)
High-Income
Country, Mean (SD) B-Coefficient Standard Error
95%
Confidence
Interval P Value
Can address the
global shortage of
neurosurgery
providers
2.54 (1.06) 2.52 (0.99) 2.55 (1.11) 0.01 0.03 e0.05 0.72 0.84
Is significantly
worse than
specialist
neurosurgical care
2.58 (1.04) 2.62 (1.04) 2.52 (1.05) 0.02 0.03 e0.03 0.08 0.42
Is professionally
disruptive,
because these
new roles will
encroach on
specialties where
professionals
invest great time
and resources
into their training
2.60 (1.03) 2.47 (1.04) 2.76 (0.99) e0.07 0.03 e0.13 e0.01 0.02
Causes a major
reduction in
quality of care
2.64 (1.02) 2.61 (1.04) 2.69 (1.00) e0.02 0.03 e0.08 0.04 0.56
Will reduce the
cost of health
worker training
2.65 (1.08) 2.64 (1.12) 2.66 (1.02) 0.00 0.03 e0.06 0.05 0.91
Will reduce the
cost of care for
patients
2.76 (1.11) 2.70 (1.16) 2.85 (1.03) e0.03 0.03 e0.08 0.03 0.29
Should not be
allowed.
Resources should
focus only on
expanding the
training programs
for formal,
certified
neurosurgical
positions
2.76 (1.16) 2.58 (1.15) 2.76 (1.16) e0.08 0.03 e0.13 e0.03 0.003
Should be limited
to general
practitioners and
general surgeons;
nonphysician
providers should
not be allowed
2.77 (1.12) 2.68 (1.11) 2.91 (1.11) e0.05 0.03 e0.10 0.01 0.09
Should be limited
to general
surgeons
2.86 (1.09) 2.66 (1.09) 3.13 (1.02) e0.10 0.03 e0.15 e0.04 0.001
Is necessary only
in more rural and/
or district
hospitals in my
country
2.89 (1.23) 2.61 (1.13) 3.27 (1.26) e0.11 0.02 e0.15 e0.06 <0.001
Continues
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Table 2. Continued
Task Shifting Total
Low- and Middle-Income
Country, Mean (SD)
High-Income
Country, Mean (SD) B-Coefficient Standard Error
95%
Confidence
Interval P Value
Is necessary in my
country
2.97 (1.33) 2.68 (1.23) 3.38 (1.36) e0.10 0.02 e0.14 e0.06 <0.001
Will result in
similar patient
outcomes
3.14 (1.17) 3.11 (1.17) 3.17 (1.17) e0.01 0.03 e0.06 0.04 0.69
SD, standard deviation.
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regulated to ensure quality of care, perspectives of neurosurgeons
from these areas may differ greatly from those in areas facing a
large neurotrauma burden without sufficient neurosurgical care.
This is a real issue, as highlighted in a recent perspective piece in
Lancet Neurology as a rebuttal to a previously published article on
task shifting and sharing (“Training nonphysicians as neurosur-
geons in sub-Saharan Africa”):14
Views on Africa by European and North American experts
are commonly provided with little input from Africans who
have the necessary insight. We invite readers of The
Lancet Neurology to learn about initiatives in Africa, and
perhaps consider our views on solutions to our challenges.
They might be surprised.32
Hence, these results point to where there is agreement but also
where further discussion may be needed before policy recom-
mendation are made.
Future Directions
Surgical workforce deficits compounded by high burdens of sur-
gical disease have led many LMICs to depend on visiting surgeons
and TS/S. Although traditional training of neurosurgeons is
preferred, task sharing can be used to broaden workforce
coverage, and task shifting is the least supported option for
workforce expansion. To ensure patient safety and mitigate
negative consequences of task sharing, having a robust training
and sustaining model is paramount. As mentioned by the Lancet
Commission, shown in Figure 4, and crystallized by the survey,
task-sharing models should have systematic training and
competency-based evaluation before allowing task-sharing pro-
viders to practice.21 Subsequently, local supervision should
happen periodically to ensure maintenance of skills and
competencies, and proper referral networks should be
established for complex cases and complications. The ratio of
specialists to task-sharers recommended by the Lancet Commis-
sion was 1:4,21 and the ratio recently reported in the Philippines
task-sharing study (2:9) seems to expand access and preserve
safety.18 Task-sharers should be officially recognized and sup-
ported by their institutions with a clear definition of their scope of
practice, adequate financial remuneration, and clear opportunitiesWORLD NEUROSURGERY: X 6: 100060, APRIL 2020for career progression to prevent attrition of practitioners and
prevent task-creep. Task sharing should be performed in concert
with residency strengthening and organized geographic distribu-
tion of neurosurgical providers. Ideally, robust residency training
programs would provide appropriate specialty knowledge and
technical skills to deliver high-quality care. Even if a full-time
neurosurgical task-sharing model were permanently adopted,
countries would still need to develop fully trained and competent
neurosurgeon leaders who can champion future teams of task-
sharing efforts. Given the upscaling of access to safe, timely,
and affordable neurosurgery and the consequent reduction in
disability-adjusted life years, we believe that this model would
potentiate significant health and economic benefits to the
institutions and system. Many of the coauthors of this project have
come together to sculpt the Comprehensive Policy Recommendations for
Head and Spine Injury Care in LMICs. This document spans neuro-
trauma surveillance, prevention, prehospital care, hospital care,
and rehabilitation stages and discusses all in the context of
infrastructure, workforce, service delivery, financing, information
management, and governance. A small component of this policy
involves facilitating safe training and recommendations for task-
sharing models. Neurosurgeons from HICs can partner with
LMICs as they formulate their National Surgical Plans and strive to
address the burden of neurosurgical disease in their respective
countries.Economics of TS/S
It is paramount to consider the return on investment for neuro-
surgical workforce expansion and economic impact of TS/S. In a
recent analysis by Rudolfson et al.,5 a value-of-output model
predicted that failing to address the top 5 neurosurgical conditions
in LMICs would amount to annual losses in gross domestic
product of US$4.4 trillion during 2015e2030. However, workforce
expansion requires substantial investment. In the Lancet Com-
mission on Global Surgery report, it was estimated that the cost of
scaling up the surgical, anesthetic, and obstetrician workforce to a
minimum of 20 providers per 100,000 population would be be-
tween U.S. $71 billion and $146 billion and would take a median of
34,121 person years.33 However, if task sharing were used in a 4:1
associate clinician/specialist ratio, the cost and training time
would be each reduced by 40%.1 The Técnicos de cirurgia in
Mozambique is an example of cost-savings in a task-shiftingwww.journals.elsevier.com/world-neurosurgery-x 9
Table 3. Perspectives on Task Sharing by World Bank Income Classification
Task sharing Total
Low- and Middle-Income
Country, Mean (SD)
High-Income
Country,
Mean (SD) B-Coefficient Standard Error
95% Confidence
Interval P Value
Is preferred to
task shifting,
where new
groups/cohorts
perform
procedures with
full autonomy
1.81 (0.78) 1.76 (0.77) 1.90 (0.78) e0.06 0.04 e0.13 0.02 0.17
Should require
maintenance of
certification
1.95 (0.81) 1.83 (0.78) 2.10 (0.83) e0.10 0.04 e0.18 e0.03 0.01
Should require
competency-
based
certification
1.96 (0.79) 1.88 (0.73) 2.07 (0.84) e0.08 0.04 e0.15 0.00 0.06
Should require
standardized
training endorsed
by a governing
organization
1.97 (0.81) 1.91 (0.79) 2.06 (0.83) e0.05 0.04 e0.13 0.02 0.16
Can improve
health care
coverage by
making more
efficient use of
the human
resources already
available
1.99 (0.70) 1.92 (0.71) 2.08 (0.67) e0.08 0.04 e0.17 0.00 0.06
Is significantly
better than the
option of no
neurosurgical care
1.99 (0.80) 1.92 (0.78) 2.09 (0.83) e0.06 0.04 e0.14 0.02 0.12
Can address the
global shortage of
neurosurgery
providers
2.11 (0.74) 2.03 (0.73) 2.22 (0.76) e0.08 0.04 e0.17 0.00 0.05
Should be
allowed only after
the provider
consults a
formally trained
neurosurgeon (in
person or via
electronic/
telemedicine
consultation)
2.12 (0.90) 2.00 (0.86) 2.29 (0.94) e0.09 0.03 e0.15 e0.02 0.01
Should be a
priority where
human resources
are scarce
2.13 (0.81) 2.03 (0.79) 2.27 (0.82) e0.09 0.04 e0.17 e0.02 0.02
Continues
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Table 3. Continued
Task sharing Total
Low- and Middle-Income
Country, Mean (SD)
High-Income
Country,
Mean (SD) B-Coefficient Standard Error
95% Confidence
Interval P Value
Can quickly
increase capacity
while training and
retention
programs are
expanded
2.21 (0.83) 2.11 (0.82) 2.34 (0.83) e0.09 0.04 e0.16 e0.01 0.02
Will reduce the
cost of health
worker training
2.55 (0.92) 2.46 (0.92) 2.67 (0.92) e0.06 0.03 e0.13 0.01 0.07
Has major safety
concerns
2.59 (1.01) 2.45 (1.03) 2.78 (0.95) e0.08 0.03 e0.14 e0.02 0.01
Will reduce the
cost of care for
patients
2.62 (0.93) 2.51 (0.94) 2.77 (0.91) e0.07 0.03 e0.14 e0.01 0.03
Is necessary in my
country
2.69 (1.24) 2.27 (1.05) 3.26 (1.26) e0.16 0.02 e0.20 e0.11 <0.001
Will result in
similar patient
outcomes
2.73 (1.01) 2.64 (1.08) 2.88 (0.91) e0.06 0.03 e0.12 0.00 0.07
Should be limited
to emergency
surgical
procedures
2.73 (1.10) 2.57 (1.18) 2.95 (0.95) e0.08 0.03 e0.13 e0.02 0.01
Is significantly
worse than
specialist
neurosurgical care
2.79 (1.04) 2.71 (1.08) 2.89 (0.96) e0.04 0.03 e0.10 0.02 0.21
Is professionally
disruptive,
because these
new roles will
encroach on
specialties where
professionals
invest great time
and resources
into their training
2.79 (1.09) 2.71 (1.14) 2.90 (1.00) e0.04 0.03 e0.10 0.02 0.15
Should be limited
to general
practitioners and
general surgeons;
nonphysician
providers should
not be allowed
2.88 (1.09) 2.74 (1.14) 3.09 (0.99) e0.07 0.03 e0.13 e0.02 0.01
Causes a major
reduction in
quality of care
2.90 (1.03) 2.80 (1.08) 3.02 (0.95) e0.05 0.03 e0.11 0.01 0.09
SD, standard deviation.
Continues
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Table 3. Continued
Task sharing Total
Low- and Middle-Income
Country, Mean (SD)
High-Income
Country,
Mean (SD) B-Coefficient Standard Error
95% Confidence
Interval P Value
Should be limited
to general
surgeons
2.90 (1.10) 2.65 (1.14) 3.24 (0.94) e0.12 0.03 e0.17 e0.06 <0.001
Is necessary only
in more rural and/
or district
hospitals in my
country
2.93 (1.11) 2.74 (1.06) 3.18 (1.13) e0.09 0.03 e0.14 e0.03 0.002
Should not be
allowed.
Resources should
focus only on
expanding the
training programs
for formal,
certified
neurosurgical
positions
2.97 (1.15) 2.83 (1.21) 3.16 (1.03) e0.06 0.03 e0.11 e0.01 0.03
SD, standard deviation.
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task-shifting proceduralists and $144.1 for specialist surgeons
and obstetrician/gynecologists. Importantly, this was a task-
shifting model, not a sharing model, so remuneration within
task sharing may be different because specialists remain
involved in consultation. Additional cost-effectiveness and cost-
benefit studies should be performed for ongoing TS/S models
to help frame discussions with ministries of health and min-
istries of finance to develop robust NSOAP plans and health
budgets. Task sharing should not be seen as a quicker and
cheaper option for care provision at the expense of investing in
local residency training programs to develop fully trained and
competent leaders who can champion future teams of
task-sharing efforts.Limitations
The limitations of this study warrant further discussion.
Although efforts were made to represent a diverse sample of
both HICs and LMICs across the 7 WHO regions, and we ob-
tained returns from 105 of 194 WHO member countries (54.1%),
with a total of 391 respondents (162 individuals from HICs and
229 from LMICs), this is a small sample of total neurosurgeons.
In addition, a large percentage of respondents were from urban
settings, and these individuals may have limited information
about nonneurosurgeon providers and ongoing practices in rural
or remote parts of the country. Consequently, the sample re-
sponses may not accurately represent perspectives held by the
broader neurosurgeon community. Nonetheless, this study
represents one of the first attempts to elucidate global12 www.SCIENCEDIRECT.com WORLD NEURperspectives on TS/S in neurosurgery and will facilitate further
discussion on workforce solutions.
CONCLUSIONS
Given the global workforce deficit in neurosurgery, there is an
increasing interest in the use of neurosurgical TS/S. However, TS/S
remains highly controversial because of safety, ethical, financial,
legal, and professional implications. This perspectives survey aimed
to elucidate current perceptions of neurosurgical TS/S to guide the
implementation of TS/S as a practical strategy for neurosurgical
workforce expansion in LMICs. Both LMIC and HIC countries
agreed that task sharing should be prioritized over task shifting and
that additional recommendations and regulations could increase the
level of care, such as additional governance by professional surgical
societies, requiring standardized training, competency-based evalu-
ation, clear role definition, maintenance of certification, adequate
oversight, and proper referral networks for complex cases. Impor-
tantly, LMICs, in which TS/S occurs more often, were significantly
more agreeable to additional structure and regulation for TS/S.
These findings represent a call to action for future discussions on
policy and training programs surrounding task sharing for neuro-
surgery in regions where there is an unmet burden of neurosurgical
disease and a dearth of specialist neurosurgeons.
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